The incidence of congenital adrenal hyperplasia (CAH) is approximately 1 in 14,500 live births. 1 Testicular adrenal rest tumors or adrenal rests are a complication of uncontrolled congenital adrenal hyperplasia. This microscopic adrenal tissue, which is present in the testicles, enlarges when adrenocorticotropic hormone (ACTH) concentrations are elevated in CAH. Studies show that adrenal rests are present in all male patients with congenital adrenal hyperplasia. 2
approximately three weeks of age and also had a brother with the disease. His lab values demonstrated an increased 17-hydroxyprogesterone (17-OHP) level measuring 7010 ng/dL (normal levels are less than 139 ng/dL). On physical examination, the testicles were enlarged, and a sonogram was ordered to evaluate for adrenal rest tumors.
Sonography of the scrotum using a 12-MHz linear transducer revealed enlarged, diffusely heterogeneous testes with multiple, hypoechoic masses bilaterally ( Figure 1 ). The right testis measured 4.0 × 2.9 × 2.8 cm, and the left testis measured 4.2 × 2.1 × 2.7 cm. The masses varied in size from a few millimeters to 2.2 × 1.8 × 2.1 cm on the right and 1.6 × 1.6 × 1.9 cm on the left testis ( Figure 2 ). Color Doppler sonography showed increased vascularity in both testes demonstrating the spokelike appearance ( Figure 3 ). The history and sonographic findings were consistent with testicular adrenal rest tumors. The patient was treated with increased doses of cortisone and dexamethasone to help reduce the size of the adrenal rest tumors. A two-month follow-up with sonography revealed the adrenal rest tumors to be decreased in size. The largest mass measured 1.6 × 1.5 × 1.7 cm on the right testis and 1.0 × 0.9 × 0.9 cm on the left testis ( Figure 4 ). Color Doppler demonstrated decreased vascularity in both testes compared with the previous examination ( Figure 5 ). The patient was advised to continue his current dose of cortisone and dexamethasone and to have another sonogram in six months.
Discussion
The adrenal gland is composed of two components, the inner medulla and the outer cortex. The cortex and medulla develop from different embryonic tissues and secrete different hormones. The adrenal medulla secretes two hormones, epinephrine and norepinephrine. The principle hormones secreted by the cortex include cortisol, aldosterone, and androgens. 3 In patients with CAH, there is a defect in one of the enzymes required for the synthesis of cortisol and aldosterone. This deficiency leads to the overproduction of adrenocorticotropic hormones by the pituitary gland, overstimulation of the adrenal cortex, and adrenal hyperplasia. More than 90% of CAH cases result from a deficiency of the enzyme 21-hydroxylase. 4, 5 Congenital adrenal hyperplasia, in the form of 21-hyroxylase deficiency, has two presentations, classic and nonclassic forms. The classic form presents in infancy, and in females, it is expressed as ambiguous genitalia with findings including clitoromegaly and partial to complete fusion of the labioscrotal folds. 6 Internally, they have normal female reproductive organs. In males, the classic form is expressed as a salt wasting crisis with vomiting and dehydration leading to hyponatremia, hyperkalemia, and the risk of neonatal death. 5 The nonclassic form of CAH is less severe, and symptoms are present later in childhood and adolescence. It is characterized by premature puberty, acne, and an accelerated growth spurt resulting in short stature. 6 Males with either form of CAH have ectopic adrenal cortical cells located near the mediastinum of their testes. The migration of these adrenal cortical cells occurs during embryologic development of the gonads and adrenals. 7, 8 Microscopic examination suggests that adrenal rests are present in all males with congenital adrenal hyperplasia. 2, 7 This adrenal tissue hypertrophies with increased levels of adrenocortical hormones, resulting in adrenal rest tumors. The tumors destroy the testicular parenchyma, resulting in low testosterone production and infertility. 9 Congenital adrenal hyperplasia can be diagnosed by a variety of methods. For 21-hydroxylase deficiency of CAH, prenatal diagnosis is possible by analyzing the CYP21 gene with chorionic villus sampling or by amniocentesis measuring hormones in the amniotic fluid during the second trimester. 1, 5 Prenatal diagnosis of congenital adrenal hyperplasia can also be determined by the sonographic appearance of enlarged adrenal glands and ambiguous genitalia. 5 In the neonate, CAH can be diagnosed by a careful examination of the genitals and blood and urine tests that measure the hormones produced by the adrenal gland. In questionable cases, genetic testing can provide a definitive diagnosis. Measurement of 17-OHP can be used as a screening test for diagnosis of CAH. 6 Serum 17-OHP levels are elevated in individuals with the 21-hydroxylase deficiency form of CAH. Males with CAH will eventually need sonography of the testicles to screen for testicular rest tumors.
Adrenal rest tumors in the testes can be detected in the first or second decade of life by sonography or magnetic resonance imaging (MRI). Sonography and MRI are equally useful in the detection of testicular adrenal rest tissue, but sonography is often considered the imaging modality of choice because of the availability and lower cost. 5, 7 The sonographic findings associated with adrenal rests are multifocal hypoechoic lesions that are located adjacent to the mediastinum testis. 7 One study found 17 out of 18 adrenal rest tumors to be hypoechoic. 2 Occasionally, posterior acoustic shadowing has been described. 8 Adrenal rest tumors can range in size from 0.2 to 4.0 cm. 1 By sonography, adrenal rest tumors cause minimal disruption to the underlying testicular structure, unlike most true testicular neoplasms. 2 Color Doppler sonography demonstrates these masses to be hypervascular with multiple peripheral vessels radiating toward a central point within the mass in a spokelike manner. 2, 7, 8 The vessels coursing through these lesions are not deviated, and this is a useful feature for differentiating testicular adrenal tumors from other testicular tumors. 2, 7 The patient in this case study demonstrated hypervascularity in both testes during the first examination and decreased vascularity in the second examination with increased doses of cortisone and dexamethasone. Adrenal rests may be mistaken for primary testicular tumors. The differential diagnosis for the tumors includes multicentric seminoma, Leydig cell hyperplasia, malignant lymphoma or plasmacytoma, prostate cancer metastasis, and malacoplakia. 9 Therefore, it is essential to gather a complete and thorough history from the patient so the correct diagnosis is made.
Testicular rest tumors indicate the need for treatment. Because the adrenal rests are under ACTH control, the adrenal rests enlarge when ACTH concentrations are elevated. Testicular adrenal rest tissue may decrease in size with doses of glucocorticoids high enough to suppress adrenocorticotropic hormone stimulation. Alternatively, testicular adrenal rest tissue may increase in size when hormone therapy is inadequate or when patients are noncompliant. 4 Treatment with cortisone and dexamethasone can stabilize or repress these masses. Regular follow-up by testicular sonography is advised to monitor the effect of steroid therapy. If the adrenal rest tissue is unresponsive to steroid treatment, then partial orchiectomy may be considered. 7
Conclusion
Congenital adrenal hyperplasia is a rare disease. There are two forms of CAH, the classic form, which presents early in life with ambiguous genitalia and salt wasting, and the nonclassic form, which presents later in life. Testicular rest tumors are a complication that occurs in males with either form of CAH. The sonographic findings of adrenal rest tumors are multifocal, hypoechoic lesions that have a spokelike vascularity. The sonographer needs to be aware that testicular rest tumors exist in patients with congenital adrenal hyperplasia, so the presence of these lesions does not lead to unnecessary testicular biopsy or orchiectomy.
